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SUBJECT: Essential fish habitat review of the construction of the Restoring 
Living Shorelines and Reefs in Mississippi Estuaries project

In response to the Deepwater Horizon oil spill, NOAA and the other Trustee agencies propose to 
fund the construction of four miles of living shoreline breakwaters, five acres of intertidal reefs, 
and 267 acres of subtidal reef at a total of eight locations in coastal Mississippi. The 
approximate cost of construction is $30 million using Phase IV Early Restoration funds. The 
activities described in the EFH assessment would provide temporary short and long term minor 
impacts to water bottoms and water column categorized as essential fish habitat (EFH) under 
provisions of the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson- 
Stevens Act).

As specified in the Magnuson-Stevens Act, EFH consultation is required for federal actions 
which may adversely affect EFH. The NOAA’s Restoration Center prepared an EFH assessment 
for this project and provided the document for our review by electronic mail dated May 27, 2015. 
The Southeast Region’s Habitat Conservation Division (SER HCD) has reviewed the EFH 
assessment and finds the document adequately evaluates potential project impacts to EFH 
supportive of a number of federally managed fishery species. While project implementation 
would temporarily impact water bottoms and water column supportive of a variety of federally 
managed fishery species, best management practices to minimize short term impacts have been 
developed and were included in the EFH assessment.. Additionally, SERO HCD believes the 
proposed work should enhance the fishery productivity of the project area and concurs with the 
statements in the EFH assessment that effects of project implementation are expected to be minor 
and would have no substantial impacts to EFH. Therefore, SER HCD has no EFH conservation 
recommendations to provide pursuant to Section 305(b)(2) of the Magnuson-Stevens Act at this 
time. Further consultation on this matter is not necessary unless future modifications are 
proposed and such actions may result in adverse impacts to EFH.

cc:
F/SER -  Giordano 

F/TICD -  Schubert 
F/SER4 -  Dale 
F/SER46 - Hartman
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Essential Fish Habitat Assessment 
for the Restoring Living Shorelines and Reefs In Mississippi Estuaries Project 

1.0 INTRODUCTION

The purpose o f th is  docum ent Is to  present th e  find ings o f th e  Essential Fish Flabitat (EFH) assessment 
conducted fo r  th e  proposed Restoring Living Shorelines and Reefs in M ississippi Estuaries p ro ject as 
requ ired by the  Magnuson-Stevens Fishery Conservation and M anagem ent Act o f 1976, as amended 
th rough  1996 (Magnuson-Stevens Act). The objectives o f th is  EFH Assessment are to  describe how  th e  
actions proposed by Restoring Living Shorelines and Reefs in M ississippi Estuaries pro ject may a ffect EFH 
designated by th e  National M arine Fisheries Service (NMFS) and Gulf o f Mexico Fisheries M anagem ent 
Council (GMFMC), fo r  th e  area o f proposed action. According to  the  GMFMC, EFH w ith in  th e  G ulf o f 
M exico (Gulf) includes all estuarine and m arine w aters and substrates from  th e  shoreline to  the  seaward 
lim it o f th e  Exclusive Economic Zone (EEZ). The fo o tp r in t o f th e  "Restoring Living Shorelines and Reefs in 
M ississippi Estuaries" p ro ject is the  area o f proposed action (Figures 2 -  9). This assessment w ould  
include a descrip tion o f the  proposed action; a sum m ary o f EFH w ith in  th e  v ic in ity  o f th e  pro ject site 
areas; a descrip tion o f each Fishery M anagem ent Plan; an analysis o f th e  d irect, ind irect and cum ulative 
e ffects on EFH fo r  th e  managed fish species and th e ir  m a jor food  sources; th e  effects o f the  proposed 
action; and proposed m in im iza tion  measures selected to  m in im ize expected p ro jec t adverse effects.

2.0 PROJECT DESCRIPTION

The proposed pro ject includes the  resto ra tion  o f secondary p roduc tiv ity  th rough  th e  p lacem ent o f 
in te rtida l and subtidal reefs and p ro tec tion  o f marsh hab ita t th rough  th e  use o f living shoreline 
techniques including breakwaters. Projects are proposed in Grand Bay, Graveline Bay, Back Bay o f Biloxi 
and th e  vic in ity , and St. Louis Bay in Jackson, Harrison, and Hancock Counties, M ississippi (Figure 1). The 
p ro ject builds on recent co llabora tive  e ffo rts  by Mississippi D epartm ent o f M arine Resources (MDMR), 
National Oceanic and A tm ospheric A dm in is tra tion  (NOAA), and The Nature Conservancy (TNC) 
resto ra tion  projects th rough  the  NOAA Com m unity-based Restoration Program and o the r sources. The 
p ro ject w ou ld  provide fo r  construction  o f over 4 m iles o f breakw aters, 5 acres o f in te rtida l ree f hab ita t 
and 267 acres o f subtidal ree f hab ita t at e igh t (8) locations (Figure 1 and Table 1). Over tim e , th e  
breakw aters, in te rtida l and subtidal resto ra tion  areas w ou ld  develop in to  living reefs th a t support 
benth ic  secondary p roductiv ity , including, bu t no t lim ited  to , b ivalve mollusks, annelid w orm s, shrim p, 
and crabs and w ou ld  p ro tec t salt marsh hab ita t. The estim ated cost fo r  th is  p ro ject is $30,000,000.
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Figure 1: Restoring Living Shorelines and Reefs in Mississippi Estuaries-Vicinity Map Depicting Project 
Components

The pro ject com ponents are grouped in to  fo u r p ro ject locations. The p ro ject com ponents are located in 
Grand Bay, Graveline Bay, Back Bay o f Biloxi, and St. Louis Bay. For th is  pro ject, th e  liv ing shoreline 
approach includes constructing breakw aters made o f approved m anufactured a n d /o r natura l m ateria ls 
th a t th a t reduce shoreline erosion by dam pening wave energy w h ile  encouraging reestab lishm ent o f 
hab ita t th a t was once present in th e  region. Breakwaters w ou ld  develop in to  reefs th a t support 
secondary p roductiv ity  (living reefs). The sites w ere  chosen based on th e  presence o f docum ented 
shoreline erosion. Subtidal and in te rtida l reefs w ill be b u ilt using approved cultch m ateria l (e.g 
lim estone, crushed concrete, oyster shell o r a com bination  the reo f). Some sites w ou ld  be b u ilt to  
com p lem ent cu rren t restora tion  sites constructed by MDMR, NOAA, and The N ature Conservancy 
pro jects th rough  th e  NOAA C om m unity-based Restoration Program. The fo llow ing  proposed early 
resto ra tion  pro ject com ponents are listed in Table 1 (Figures 2-9) and described below :

Table 1. Restoring Living Shorelines and Reefs in Mississippi Estuaries-Project Components

Project Components

Breakwater 
Structure Length 

(feet)

Subtidal
Reef

Habitat
(acres)

Intertidal
Reef

Habitat
(acres)

Grand Bay and Graveline Bayou (Jackson County)
Grand Bay In te rtida l and Subtidal Reefs 77 3
Graveline Bay In te rtida l and Subtidal Reefs 70 2
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Table 1. Restoring Living Shorelines and Reefs in Mississippi Estuaries-Project Components

Project Components

Breakwater 
Structure Length 

(feet)

Subtidal
Reef

Habitat
(acres)

Intertidal
Reef

Habitat
(acres)

Back Bay of Biloxi and Vicinity (Jackson and Harrison County)
Channel Island Living Shoreline and Subtidal Reefs 2,385 70 -
Big Island Living Shoreline 5,011 - -
L ittle  Island Living Shoreline 2,316 - -
Deer Island Subtidal Reef - 20 -
St. Louis Bay (Harrison and Hancock County)
W o lf River Living Shoreline and Subtidal Reef 1,388 30 -
St. Louis Bay Living Shoreline 10,812 - -

TOTAL
21,912 fe e t

267 acres 5 acres
4.1 miles
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Grand Bay Project Components (Jackson County)
Grand Bay In te rtida l and Subtidal Reefs (Figure 2 ): The Grand Bay In te rtida l and Subtidal Reefs pro ject 
com ponents w ou ld  restore approxim ate ly  3 acres o f In te rtida l reefs In th e  in te rtida l w aterw ays o f Grand 
Bay. A pproxim ate ly  77 acres o f subtidal ree f hab ita t w ou ld  be restored In the  nearshore env ironm ent o f 
Grand Bay. Conceptual site locations fo r th e  In te rtida l and subtidal reefs are depicted In Figure 2 and are 
subject to  re finem ent.

I

Restoring Living Shorelines and Reefs in M ississippi Estuaries

G ra n d  B ay

c«»*«._s,«n.NMi»»c<»sa«uTM2,n .i»  Project Area Proposed Phase IV Subtidal Reef

0 3  Historic Oyster Rest Proposed Phase IV Intertidal Reet 
(Enhanced width for map display)

Th#CCE TMmmakM no wsrroratios. oxpro
■rpied.as loth* accuracy. contpleleitaM. 
cunentrieu. tetabMy. or witabilKy tor any i 
pupoat.of tha data eomanadon (ha map

Conceptual project design features represent generalized areas and are subject to refinem ent

Figure 2: Grand Bay Intertidal and Subtidal Reefs Project Area
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Graveline Bay Project Component (Jackson County)
Graveline Bay In te rtida l and Subtidal Reefs (Figure 3): The Graveline Bay In te rtida l and Subtidal Reefs 
p ro ject com ponent w ou ld  restore approx im ate ly  2 acres o f In te rtida l reefs along th e  In te rtida l w aterw ays 
o f G raveline Bay. A pproxim ate ly  70 acres o f subtidal reef hab ita t w ou ld  be restored In the  nearshore 
env ironm en t o f Graveline Bay. Conceptual site locations fo r the  In te rtida l and subtidal reefs are depicted 
In Figure 3 and are subject to  re finem ent.

Tmtti. MiiMiippi GMcpilial CItannghouw, and Evi 

euTMZone16N
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Restoring Living Shorelines and Reefs in Mississippi Estuaries
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Q 3  Proposed Phase IV Subtidal Reef

Conceptual project design features represent generalized areas and are subject to refinement

Figure 3: Graveline Bay Intertidal and Subtidal Reefs Project Area
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Back Bay of Biloxi Project Components (Jackson and Harrison County)
Back Bay o f Biloxi w ou ld  have fo u r p ro ject com ponents located along islands w ith in  Back Bay o f Biloxi, 
w hich cu rren tly  experience erosion. Using living shoreline techniques, such as breakw ater o r in te rtida l 
shore line stabilization, erosion rates w ou ld  be reduced along approxim ate ly  1.8 m iles o f marsh island 
shoreline in Back Bay o f Biloxi. A pprox im ate ly  90 acres o f subtidal reef hab ita t w ou ld  be restored at 
locations in Back Bay o f Biloxi and in the  v ic in ity  on th e  no rth  side o f Deer Island, adjacent to  cu rren t reef 
projects.

Channel Island Living Shoreline and Subtidal Reef (Figure 4 ): W ould include construction  o f 
approxim ate ly  2,385 ft .  o f b reakw ater along th e  shoreline. A pproxim ate ly  70 acres o f subtidal reef 
hab ita t w ou ld  be created and w ou ld  connect th e  b reakw ater s truc tu re  to  an existing subtidal ree f on the  
N orth  and South sides o f the  island. The conceptual site location fo r  th e  breakw ater, subtidal reefs and 
tem po ra ry  flo ta tio n  channels are depicted in Figure 4 and are subject to  re finem ent. Tem porary flo ta tio n  
channel conceptual locations and fo o tp rin ts  have been included fo r th e  purpose o f estim ating  th e  
m axim um  im pact, bu t may be avoided depending on pro ject design an d /o r construction  tim ing .

Restoring Living Shorelines and Reefs In M ississippi Estuaries
Back Bay of Biloxi and Vicinity

Pro|*ctArea MOMR !nitior« Artificial Rm Is
Nav'8»“or' Cfianrwl Proposal Flotation Cttannti
t^rraw Raal Prĉ aet ■ ■ ■ Prepotad Phata IV Braakwalar

't Proposad Plusa IV Subkdal Reaf

Tha CCE Taam makaa no warrantiat. a>prasaa« or 
Irphaa.af to ttia accuracy, complawnaai. 
cunaMraM. rekaMty. or auitabiMy for any particular 
purpoaa.oflha data eorwmadon itva map

Conceptual project design features represent generalized areas and are subject to refinem ent

CXiberville

Bfloxi

Figure 4; Channel Island Living Shoreline and Subtidal Reefs Project Area
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Big Island Living Shoreline (Figure 5 ): W ould  Include construction  o f approxim ate ly  5,011 ft . o f 

b reakw ater along th e  southern facing shore line d irectly  adjacent to  the  navigation channel. The 

conceptual site location fo r  th e  breakw ate r and tem po ra ry  flo ta tio n  channels are depicted In Figure 5 

and are subject to  re finem ent. Tem porary f lo ta tio n  channel conceptual locations and fo o tp rin ts  have 

been included fo r  th e  purpose o f es tim ating the  m axim um  Im pact, bu t may be avoided depending on 

p ro ject design a n d /o r construction  tim ing .

Restoring Living Shorelines and Reefs in Mississippi Estuaries

Back B ay  o f Biloxi and Vicinity
T«*m. Gao«p«lial CiMmghouM, and E«n

Th» CCE Taam makM no wvrjnUM. •<pr»uo4o'
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ntnesa. rekabdty. orsullablty for any particlar 
purpoM. o< tha data contanad on the map

Project Area ■ 

Navigaton Channel •

' Proposed Flotation Channel 
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Conceptual project design features represent generalized areas and are subject to  refinement

CriMrville

Biloxi

Figure 5: Big Island Living Shoreline Project Area
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Little  Island Living Shoreline (Figure 6 ): W ould  Include construction  o f approx im ate ly  2,316 linear ft .  o f 

b reakw ate r along th e  southern facing shore line d irec tly  adjacent to  the  navigation channel. The 

conceptual site location fo r  the  b reakw ater and tem po ra ry  flo ta tio n  channels are dep icted  In Figure 6 

and are subject to  re finem ent. Tem porary f lo ta tio n  channel conceptual locations and fo o tp rin ts  have 

been Included fo r  th e  purpose o f estim ating  the  m axim um  Impact, bu t may be avoided depending on 

pro ject design a n d /o r construction  tim ing .

T«*m. Gao«p«lial CiMmghouM, and E«n
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Restoring Living Shorelines and Reefs in Mississippi Estuaries

B ack B a y  o f Biloxi and Vicinity  

Project Area Proposed Flotation Channel

Navigation Channel ■ ■ •  •  Proposed Phase IV Breakwater

Conceptual project design features represent generalized areas and are subject to  refinement

Figure 6: Little Island Living Shoreline Project Area
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Deer Island Subtidal Reef (Figure 7 ): W ould expand an existing Mississippi D epartm ent o f M arine 

Resources ree f p ro ject at Deer Island to  create approxim ate ly  20 acres o f subtidal ree f hab ita t. The 

conceptual site location fo r  the  subtidal ree f is depicted in Figure 7 and is subject to  re finem ent.

SoS Proposed Pier Project
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Restoring Living Shorelines and Reefs in Mississippi Estuaries 

Back Bay of Biloxi and Vicinity
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Secretary of Slato Proposed Ferry Pier Proposed Phase IV Subtidal Roof

Conceptual project design features represent generalized areas and are subject to refinement

Figure 7: Deer Island Subtidal Reef Project Area
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St. Louis Bay Project Components (Harrison and Hancock County)
St. Louis Bay w ou ld  have tw o  pro ject com ponents Including approxim ate ly  2.3 m iles o f b reakw ater and 
approxim ate ly  30 acres o f subtidal ree f hab ita t resto ra tion  at tw o  locations.

W o lf River Living Shoreline and Subtidal Reef (Figure 8 ): W ould  include construction  o f approxim ate ly  
1,388 f t .  o f b reakw ater along th e  island at th e  m outh  o f th e  W o lf River In St. Louis Bay. This w ou ld  also 
include construction o f approxim ate ly  30 acres o f subtidal ree f hab ita t in St. Louis Bay, adjacent to  
cu rren t ree f projects at m outh o f W o lf River. Conceptual site locations fo r  th e  breakw ater, subtidal reefs 
and tem po ra ry  flo ta tio n  channels are depicted in Figure 8 and are subject to  re finem ent. Tem porary 
flo ta tio n  channel conceptual locations and fo o tp rin ts  have been included fo r  th e  purpose o f estim ating 
the  m axim um  im pact, bu t may be avoided depending on pro ject design a n d /o r construction  tim ing .

TMtm. MisMsippi G*o*patial Oeerwighooet, and Evi
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Restoring Living Shorelines and Reefs in tMississippi Estuaries
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Conceptual project design features represent generalized areas and are subject to refinement

Figure 8: Wolf River Living Shoreline and Subtidal Reef Project Area
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St. Louis Bay Living Shoreline (Figure 9 ): W ou ld  Include th e  construction o f approx im ate ly  10,812 ft. o f 

b reakw ate r In St. Louis Bay. Conceptual s ite  locations fo r  the  b reakw ater and te m p o ra ry  flo ta tio n  

channels are depicted in Figure 9 and are subject to  re finem ent. Tem porary flo ta tio n  channel conceptual 

locations and fo o tp rin ts  have been Included fo r  th e  purpose o f estim ating  the  m axim um  im pact, bu t may 

be avoided depending on pro ject design a n d /o r construction  tim ing .

1* CCC TMm maKw no wanartws. cipniwM or 
VtM. IS lo the accutocy. eomplMrMss. 
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Restoring Living Shorelines and Reefs in Mississippi Estuaries

St. Louis Bay

ProjectArea Proposed Flotation Channel Q 3  Historic Oyster Reefe

Navigation Channel ■ ■ ■ ■ Proposed Phase IV Breakwater

Conceptual project design features represent generalized areas and are subject to refinement

Figure 9: St. Louis Bay Living Shoreline Project Area
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Construction and Installation

Construction m ethods and activ ities are included to  assess the  environm enta l impacts from  the  proposed 
pro ject. Actual construction  m ethods and activ ities w ou ld  be de te rm ined  a fte r fina l design and w ou ld  be 
com parable to  activ ities described below.

Breakwaters: The breakw ate r cross sections selected a t each site represent the  m axim um  proposed 
fo o tp r in t th a t w ou ld  be im pacted by p lacem ent o f the  structu re  (see Table 2). Any ad justm ents to  the  
proposed cross section during fina l design w ou ld  be no grea te r than th e  param eters in Table 2. During 
fina l design every e ffo rt w ill be made to  reduce environm enta l impacts associated w ith  th e  pro ject. 
Construction w ou ld  take  place w ith in  th e  m axim um  bo ttom  w id th  iden tified  in Table 2. C onstruction 
m ateria ls w ou ld  include th e  p lacem ent o f linear structures th a t w ou ld  utilize approved m anufactured 
an d /o r natura l m ateria ls. The a lignm ent and lim its  o f the  breakw aters w ou ld  be sited w ith in  th e  p ro ject 
study area shown in Figures 2 th rough  9. Navigation signs are an tic ipated to  be required by the  USCG 
Private Aids to  Navigation Office. The num bers o f navigation signs are estim ated in Tables 2 and 4, 
below. Navigation signs w ou ld  consist o f a 12" trea ted  p iling w ith  a p lyw ood or a lum inum  day board sign 
and lighted beacon. The piles w ou ld  be driven by a v ib ra to ry  ham m er from  a barge to  a depth  ranging 
fro m  10 -  30 fe e t be low  th e  substrate w hich w ou ld  pu t th e  day board sign a t approx im ate ly  +10.0 Mean 
Lower Low W a te r (MLLW).

The breakw aters w ou ld  be constructed using approved m anufactured an d /o r natura l m ateria ls. The 
m ateria ls w ou ld  be stockpiled at an existing staging area near th e  p ro ject area, w hich has w a te r access. 
M echanical equ ipm ent w ou ld  be utilized to  load th e  m ateria ls on to  a m ateria l handling barge. The 
m ateria ls w ou ld  be transpo rted  to  the  w o rk  area to  be deployed by a crane an d /o r long arm ed track  hoe 
located on th e  equ ipm ent barge. P lacem ent o f th e  b reakw ater s truc tu re  w ou ld  be m on ito red  to  ensure 
the  b reakw ater dimensions, slopes, and crest e levations are achieved.

Table 2: Restoring Living Shorelines and Reefs in Mississippi Estuaries 
Preliminary Design Parameters and Construction Techniques fo r Breakwater Structures

Project Component
Maximum 
Structure 

W idth (ft.)

Structure 
Length (ft.)

Footprint
(acres)

Navigation 
Signs (each)*

Estimated in
water 

Construction 
Time (months)

Back 
Bay of 
Biloxi

Channel Island 
Living Shoreline 
and Subtidal Reef

30 2,385 1.6 Oto 14 8

Big Island Living 
Shoreline

30 5,011 3.5 Oto 27 12

Little Island Living 
Shoreline

30 2,316 1.6 Oto 14 8

St.
Louis
Bay

W olf River Living 
Shoreline and 
Subtidal Reef

40 1,388 1.3 0 to 9 6

St. Louis Bay 
Living Shoreline

40 10,812 9.9 Oto 56 12

Total 21,912 17.9 0 to  120 6 -1 2
*Represents preliminary estimate of number of signs; Consultation with the US Coast Guard Private Aids to Navigation Division 
would be coordinated to determine the required type and spacing of navigation signs.
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Subtidal Reef Habitat; The subtidal ree f hab ita t w ou ld  be constructed using approved cultch m ateria l 
(lim estone, crushed concrete, oyster shells o r a com bination  the reo f). The cultch m ateria ls w ou ld  be 
stockpiled at an existing staging area, w hich has w a te r access to  th e  p ro ject area. The cultch m ateria ls 
w ou ld  be inspected a t th e  existing staging area p rio r to  being loaded on to  a barge to  ensure th e  m ateria ls 
are clean and free  o f all debris. Including b u t no t lim ited  to , trash, steel re in fo rcem ent, and asphalt. 
M echanical equ ipm ent w ou ld  be utilized to  load th e  m ateria ls on to  shallow  d ra ft barges o r shallow  d ra ft 
se lf-pow ered m arine vessels. The m ateria l w ou ld  be deployed using a high pressure w a te r je t o r using a 
clam shell bucket m ounted on a crane o r a long arm ed track hoe located on a separate equ ipm en t barge. 
The cultch m ateria l w ou ld  be deployed in w a te r depths ranging fro m  0 to  -10 MLLW. The cultch m ateria l 
thickness w ou ld  be 1 to  12 inches (Table 3).

Intertidal Reef Habitat; The In te rtida l ree f hab ita t w ou ld  be constructed using bagged oyster shells. 
Oyster shells w ou ld  be bagged and stockpiled at an existing staging area, w hich has w a te r access to  the  
p ro ject area. The bagged oyster shells w ou ld  be loaded by hand on to  shallow  d ra ft m arine vessels. The 
shallow  d ra ft vessels w ou ld  tra n sp o rt th e  bagged oyster shells to  th e  pro ject location w here they  w ould  
be unloaded and placed by hand. The in te rtida l reef hab ita t w ou ld  be constructed along th e  w ate r's  
edge betw een MLLW and Mean H igher High W ate r (M HHW ). T ide surveys w ou ld  be conducted prio r to  
beginning construction  and PVC poles w ou ld  be placed in th e  ground to  m ark the  high and low  tide  
e levations (Table 3).

Table 3: Restoring Living Shorelines and Reefs in Mississippi Estuaries 
Intertidal and Subtidal Reef Habitats

Project Components
Subtidal Reef 
Habitat Area 

(acres)

Intertidal Reef 
Habitat Area 

(acres)

Estimated 
Construction Time 

(months)

Grand Bay
Grand Bay Intertidal and Subtidal 
Reefs

77 3 4

Graveline
Bay

Graveline Bay Intertidal and 
Subtidal Reefs

70 2 4

Back Bay 
Biloxi and 
Vicinity

Channel Island Living Shoreline and 
Subtidal Reefs

70 - 4

Deer Island Subtidal Reef 20 - 2

St. Louis Bay
W olf River Living Shoreline and 
Subtidal Reef

30 - 2

Total 267 5 2 - 4

Temporary Flotation Channels; The pro ject w ou ld  be designed to  m in im ize th e  use o f tem pora ry  
f lo ta tio n  channels to  fac ilita te  access fo r w o rk  barges in to  the  p ro ject areas. However, if requ ired, due to  
depth  lim ita tions, channels w ou ld  be excavated parallel to  th e  a lignm ents o f th e  breakw aters. As 
needed, additiona l channels w ou ld  be excavated perpendicu lar to  these channels to  a llow  w o rk  barges 
en try  and exit to  the  pro ject areas. The dep th  o f the  channels w ou ld  be excavated to  a m axim um  o f 5 ft. 
be low  MLLW to  accom m odate barge dra ft. The bo ttom  w id th  o f th e  channels w ou ld  be approxim ate ly  80 
ft . w ith  3H:1V side slopes. The en try  locations fo r  th e  channels w ou ld  be de te rm ined  by analyzing the
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shortest distance from  th e  breakw aters to  th e  appropria te  depth  o f -6 f t  MLLW. A fte r Insta lla tion o f the  
structures is com pleted th e  tem po ra ry  f lo ta tio n  channels w ou ld  be filled  in m anually using a clam-shell 
bucket o r long-arm  excavator. Best M anagem ent Practices (BMPs) w ou ld  be fo llow ed  during excavation 
and backfilling to  m in im ize environm enta l impacts. For th e  purposes o f p ro ject p lanning, th e  p re lim inary 
tem po ra ry  flo ta tio n  channel fo o tp r in t was calculated based on an estim ate o f a heavily loaded barge. 
Proposed tem po ra ry  flo ta tio n  channel d im ensions are summ arized in Table 4. Tem porary flo ta tio n  
channel conceptual locations and fo o tp rin ts  have been included fo r th e  purpose o f estim ating  th e  
m axim um  im pact, bu t may be avoided depending on pro ject design an d /o r construction  tim ing .

Table 4: Restoring Living Shorelines and Reefs in Mississippi Estuaries 
Temporary Flotation Channel

Project Components
Channel
Length

(ft.)

Channel 
Depth 
Below 

MLLW (ft.)

Channel 
W idth (ft.)

Temporarily 
Impacted Area 

(acres)

Temporary 
Navigation Signs 

(each)

Back 
Bay of 
Biloxi

Channel Island 
Living Shoreline and 
Subtidal Reef

4,282 6 80 7.9 Oto 29

Big Island Living 
Shoreline

5,060 6 80 9.3 Oto 34

Little Island Living 
Shoreline

2,450 6 80 4.5 Oto 16

St.
Louis
Bay

W olf River Living 
Shoreline and 
Subtidal Reef

2,916 6 80 5.4 Oto 19

St. Louis Bay Living 
Shoreline

31,766 6 80 58.3 0 to 200

Total 85.4 0 to  298

Note: Temporary Flotation Channel and Installation of Temporary Navigation Signs included in Estimated 
Construction Time (Table 2).

Construction Footprint Summary

The m axim um  construction  fo o tp r in t o f th e  1) b reakw ater structures is 17.9 acres; 2) subtidal reefs is 267 
acres; 3) in te rtida l reefs is 5 acres; and 4) flo ta tio n  channels is 85.4 acres. The to ta l m axim um  
construction  fo o tp r in t o f all com ponents, b reakw ate r structures, reefs, and flo ta tio n  channels is 375.3 
acres. Actual construction  m ethods and activ ities w ou ld  be de te rm ined  a fte r fina l design and w ou ld  be 
com parable to  activ ities described above. Any adjustm ents to  th e  p ro ject during fina l design are 
antic ipated  to  reduce th e  environm enta l im pacts associated w ith  th e  pro ject.

Best Management Practices
Throughou t th e  design process, every practica l a tte m p t w ou ld  be made to  avoid and m in im ize po ten tia lly  
adverse environm enta l, social, and cu ltu ra l impacts. The BMPs and conservation measures th a t w ou ld  be 
u tilized to  m in im ize impacts to  resources are listed in Section 5.3.
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Tu rb id ity  curta ins w ou ld  no t be used during construction  activ ities because the  construction  is tem po ra ry  
in na tu re  and th e  construction  tim e fra m e  is lim ited  and w ou ld  likely occur at varying tim es fo r  each 
p ro ject com ponent. Also, th e  w a te r qua lity  standard establishes th a t tu rb id ity  shall no t exceed 50 NTUs 
o f th e  am b ien t tu rb id ity  outside a 750 -foo t m ixing zone. This ac tiv ity  w ou ld  likely occur w e ll w ith in  th is 
m ixing zone and is no t expected to  d is tu rb  th e  w a te r bo ttom s to  an ex ten t to  exceed th is  standard 
(Crabtree 2014).

Anticipated pre- and post-canstruction monitoring activities
M on ito ring  activities w ou ld  be perfo rm ed p rio r to  construction  as w ell as fo r  up to  seven years a fte r 
construction . M on ito ring  activities w ou ld  include:

•  T opograph ic /ba thym etric  surveys

•  Biological m on ito ring

•  Marsh edge position

•  W ate r qua lity

The pro ject w ou ld  incorpora te  m on ito ring  e ffo rts  to  ensure pro ject designs are co rrec tly  im p lem ented 
during construction  and to  m o n ito r during a subsequent period, w here corrective action may be needed 
as de fined by th e  Trustee. Post-construction perform ance m on ito ring  w ou ld  be conducted on the  
physical cond ition  o f the  b reakw ater structures and subtidal and in te rtida l reefs (e.g. e levation and area, 
s tructura l in tegrity , etc.). In those areas w here  breakw aters are constructed, pre and post-construction 
m on ito ring  w ou ld  include shoreline p ro file /e leva tion  and marsh edge position to  de tect reduced erosion 
rates.

Post-construction perform ance m on ito ring  w ou ld  also be conducted to  evaluate th e  pro ject's  
perform ance over tim e  w ith  respect to  the  agreed-upon resto ra tion  goals and objectives. Specifically, th is 
m on ito ring  w ou ld  evaluate th e  p roduction  and support o f organisms on the  b reakw ater and subtidal and 
in te rtida l reefs (e.g., secondary p roductiv ity ). M on ito ring  param eters w ou ld  include th e  fo llow ing : w a te r 
qua lity  (e.g., sa lin ity, dissolved oxygen) and invertebra te  infauna and epifauna com position , density, 
biomass, and secondary productiv ity .

Anticipated short-term maintenance activities
M aintenance activ ities fo r various pro ject com ponents may be include adding approved m anufactured 
an d /o r natura l m ateria ls. The breakw ate r is an tic ipated to  experience th e  greatest consolidation o f the  
subgrade in th e  firs t years fo llo w in g  construction . A dd itiona l p lacem ent o f m anufactured a n d /o r natural 
m ateria ls on th e  breakw ater w ou ld  be assessed during th e  regular m on ito ring  and m ay be im p lem ented 
as budget allows. Subtidal and in te rtida l reefs may requ ire  sho rt-te rm  m aintenance to  ensure proper 
elevations are m ainta ined to  p rom ote  secondary p roduc tiv ity  (e.g. add m ore m ateria l).

Anticipated iong-term maintenance activities
No o th e r operations or m aintenance activ ities are antic ipated.

3.0ESSENTIAL FISH HABITAT

The 1996 am endm ents to  th e  Magnuson-Stevens Act set fo r th  a m andate fo r NMFS, regional Fishery 
M anagem ent Councils (FMC), and o the r Federal agencies to  iden tify  and p ro tec t EFH o f econom ically 
im p o rta n t m arine and estuarine fisheries. To achieve th is  goal, su itable fishery habita ts need to  be 
m ainta ined. EFH in the  area o f proposed action is iden tified  and described fo r  various life stages o f
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managed fish and shellfish In th e  northe rn  G u lf (GMFMC 1998). A provision o f th e  Magnuson-Stevens Act 
requires th a t PMC's iden tify  and p ro tec t EFH fo r every species managed by a Fishery M anagem ent Plan 
(FMP) (U.S.C. 1853(a)(7)). There are FMP's In the  Gulf region fo r shrim p, red drum , ree f fishes, coastal 
m ig ra to ry  pelaglcs, and h ighly m ig ra to ry  species (e.g., sharks). Table 5 presents the  EFH w ith in  northern  
G ulf o f M exico, and Includes species th a t may no t be present w ith in  the  area o f proposed action.

Table 5. EFH in the Northern Gulf

Management Unit FMRa *

Red Drum Red Drum
Highly M igratory Species
Scalloped Hammerhead Shark HMS
Bonnethead Shark HMS
Blacktip Shark HMS
Bull Shark HMS
Spinner Shark HMS
Atlantic Sharpnose Shark HMS

Shrimp (4 Species)
Brown shrimp {Penaeus aztecus)
White shrimp {Penaeus setiferus) Shrimp
Pink shrimp (Penaeus duararum)
Royal red shrimp [Pleoticus robustus)

Coastal M igratory Pelaglcs
King mackerel (Scomberomorus cavalla)
Spanish mackerel (Scomberomorus macuiatus)
Cobla (Rachycentron canadum) Coastal Migratory
Dolphin (Coryphaena hippurus) Pelaglcs
Little tunny (Euthynnus aUetteratus)
Cero mackerel (Scomberomorus regalls)
Blueflsh (Pomatomus saltatrix)

Reef Fish (43 Species)
Ballstldae - Trlggerflshes
Gray triggerflsh (Balistes capriscus)
Carangldae - Jacks
Greater amberjack (Seriola dumerib)
Lesser amberjack (Seriola fasdata]
Almaco jack (Seriola rivoliana)
Banded rudderflsh (Seriola zonata)
Labrldae - Wrasses
Hogflsh (Lachnolaimus maximus)
Lutianldae - Snappers Reef Fish
Queen snapper (Etelis oculatus)
Mutton snapper (Lutjanus analis)
Schoolmaster (Lutjanus apodus)
Blackfin snapper (Lutjanus buccanella)
Red snapper (Lutjanus campechanus)
Cubera snapper (Lutjanus cyanopterus)
Gray (mangrove) snapper (Lutjanus griseus)
Dog snapper (Lutjanus jocu)
Mahogany snapper (Lutjanus mahogoni)
Lane snapper (Lutjanus synagris)
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M anagem ent Unit

Silk snapper [Lutjanus vivanus)
Yellowtail snapper [Ocyurus chrysurus)
Wenchman (Pristipomoides aquilonaris)
Vermilion snapper [Rhomboplites aurorubens)
Malacanthidae -Tilefishes
Goldface tilefish [Caulolatilus chrysops)
Blackline tilefish (Caulolatilus cyanops)
Anchor tilefish [Caulolatilus intermedius)
Blueline tilefish [Caulolatilus microps)
(Golden) Tilefish [Lopholatilus chamaeleonticeps) 

Serranidae -  Groupers 
Dwarf sand perch [Diplectrum bivittatum)
Sand perch [Diplectrum formosum)
Rock hind [Epinephelus adscensionis]
Speckled hind [Epinephelus drummondhayi) 
Yellowedge grouper [Epinephelus flavolimbatus) 
Red hind [Epinephelus guttatus)
Goliath grouper [Epinephelus itajara)
Red grouper [Epinephelus morio)
Misty grouper [Epinephelus mystacinus)
Warsaw grouper [Epinephelus nigritus)
Snowy grouper [Epinephelus niveatus)
Nassau grouper [Epinephelus striatus)
Marbled grouper [Epinephelus inermis)
Black grouper [Mycteroperca bonaci)
Yellowmouth grouper [Mycteroperca interstitialis) 
Gag [Mycteroperca microlepis)
Scamp [Mycteroperca phenax)
Yellowfin grouper [Mycteroperca venenosa)______

Fm r a *

FMP'^-Fisheries M anagem ent Plan, HMS*- Highly M ig ra to ry  Species

4.0 MANAGED FISH SPECIES 

MANAGED FISH SPECIES
The seasonal and year-round locations o f designated EFH fo r  th e  managed fisheries are depicted on the  
figures available on the  NMFS w ebsite  (h ttp ://se ro .n m fs .n o a a .go v /h cd /e fh .h tm ) and species abundance 
maps, both inshore and o ffshore, are available on the  National Ocean Service (NOS) w ebsite  
(h ttp ://ccm a .nos .noaa .gov /p roduc ts /b iogeog raphv /gom -e fh /). EFH figures fo r  HMS are found  in the  
2009 am endm ents to  th e  Consolidated A tlan tic  Highly M ig ra to ry  Species Fisheries M anagem ent Plan.
EFH fo r  each managed fishery w ith in  th e  p ro ject's  fo o tp r in t is described below:

Red Drum FMP -  EFH fo r  red drum  consists o f all G ulf o f M exico estuaries; w aters and substrates 
extending fro m  V erm ilion  Bay, Louisiana to  th e  eastern edge o f M ob ile  Bay, Alabama o u t to  depths o f 25 
fa thom s; w aters and substrates extending fro m  Crystal River, Florida to  Naples, Florida betw een depths 
o f 5 and 10 fa thom s; waters and substrates extending fro m  Cape Sable, Florida to  th e  boundary between
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the  areas covered by the  G ulf o f M exico Fishery M anagem ent Council and th e  South A tlan tic  Fishery 
M anagem ent Council betw een depths o f 5 and 10 fa thom s.

Shrimp FMP -  EFH fo r  shrim p consists o f G u lf o f Mexico w aters and substrates extending fro m  th e  
US/MexIco border to  Fort W a lton  Beach, Florida from  estuarine w aters ou t to  depths o f 100 fa thom s; 
w aters and substrates extending from  Grand Isle, Louisiana to  Pensacola Bay, Florida betw een depths o f 
100 and 325 fa thom s; w aters and substrates extending from  Pensacola Bay, Florida to  the  boundary 
betw een th e  areas covered by th e  G ulf o f M exico Fishery M anagem ent Council and the  South A tlan tic  
Fishery M anagem ent Council ou t to  depths o f 35 fa thom s, w ith  th e  exception o f w a te rs  extending from  
Crystal River, Florida to  Naples, Florida betw een depths o f 10 and 25 fa thom s and In Florida Bay betw een 
depths o f 5 and 10 fathom s.

Coastal Migratory Pelagics FMP -  EFH fo r coastal m ig ra to ry  pelaglcs consists o f G u lf o f M exico w aters 
and substrates extending from  th e  US/MexIco border to  the  boundary betw een th e  areas covered by the  
G ulf o f M exico Fishery M anagem ent Council and the  South A tlan tic  Fishery M anagem ent Council from  
estuarine w aters ou t to  depths o f 100 fa thom s. Managed species In th is  fishery Include king mackerel, 
Spanish m ackerel, and cobla. Non-managed species In th is  fishery include do lphin , lit t le  tunny , cero 
mackerel, and blueflsh.

These areas are connected by currents and w a te r patterns th a t Influence th e  occurrence o f HMS at 
particu la r tim es o f th e  year. Due to  hab ita t specific requ irem ents o f each species, EFH fo r  each HMS 
po ten tia lly  occurring In the  v ic in ity  o f th e  p ro jec t com ponents Is described below  (EFH In fo rm ation  from  
NMFS, 2009):

Scalloped Ham m erhead Shark:
•  Neonate/YOY (<60 cm TL): Coastal areas In th e  Gulf o f Mexico from  Texas to  th e  southern w est 

coast o f Florida. A tlan tic  east coast from  th e  m id-east coast o f Florida to  southern N orth  Carolina.
•  Juveniles (61 to  179 cm TL): Coastal areas In the  Gulf o f M exico from  th e  southern to  m id-coast o f 

Texas, eastern Louslana to  th e  southern w est coast o f Florida, and the  Florida Keys. O ffshore 
from  the  m id-coast o f Texas to  eastern Louisiana. A tlan tic  east coast o f Florida th rough  New 
Jersey.

•  Adults (>180 cm TL): Coastal areas In th e  Gulf o f M exico along th e  southern Texas coast, and 
eastern Louisiana th rough  th e  Florida Keys. O ffshore from  southern Texas to  eastern Louisiana. 
A tlan tic  east coast o f  Florida to  Long Island, NY.

Bonnethead Shark:
•  Neonate/YOY (<55 cm TL): Coastal areas In th e  Gulf o f Mexico along Texas, and fro m  eastern 

Mississippi th rough  th e  Florida Keys. A tlan tic  east coast fro m  th e  m Idcoast o f Florida to  South 
Carolina.

•  Juveniles (56 to  81 cm TL): Coastal areas In the  Gulf o f M exico along Texas, and from  eastern 
Mississippi th rough  th e  Florida Keys. A tlan tic  east coast fro m  th e  m idcoast o f Florida to  South 
Carolina.

•  Adults (>82 cm TL): Coastal areas In th e  Gulf o f M exico along Texas, and fro m  eastern Mississippi 
th rough  th e  Florida Keys. A tlan tic  east coast from  th e  m id-coast o f Florida to  Cape Lookout.

B lacktip Shark:
•  Neonate/YOY (<75 cm TL): Coastal areas In th e  Gulf o f Mexico from  Texas th rough  the  Florida 

Keys. In A tlan tic  coastal areas fro m  no rthe rn  Florida th rough  Georgia, and th e  m id-coast o f South 
Carolina.
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•  Juvenile (76 to  136 cm TL): Coastal areas in th e  G ulf o f M exico from  Texas th rough  th e  Florida 
Keys. In A tlan tic  coastal areas localized o ff o f th e  southeast Florida coast and fro m  W est Palm 
Beach, Florida to  Cape Hattaras.

•  A du lt (>137 cm TL): Coastal areas In th e  G ulf o f M exico fro m  Texas th rough  the  Florida Keys. In 
A tlan tic  coastal areas southeast Florida to  Cape Hattaras.

Bull Shark:
•  Neonate/YOY (<95 cm TL): G ulf o f M exico coastal areas along Texas, and localized areas o ff o f 

M ississippi, the  Florida Panhandle, and w est coast o f Florida; as w ell as th e  A tlan tic  m id-east 
coast o f Florida.

•  Juveniles (96 to  219 cm TL): G ulf o f M exico coastal areas along th e  Texas coast, eastern Louisiana 
to  th e  Florida Panhandle, and th e  w est coast o f Florida th rough  th e  Florida Keys. A tlan tic  coastal 
areas localized from  th e  m id-east coast o f Florida to  South Carolina.

•  Adults (>220 cm TL): Gulf o f M exico along the  southern and m id-coast o f Texas to  w estern 
Louisiana, eastern Louisiana to  th e  Florida Keys. East coast o f Florida to  South Carolina In the  
A tlantic.

Spinner Shark:
•  Neonate/YOY (<70 cm TL): Localized coastal areas In the  Gulf o f Mexico along Texas, eastern 

Louisiana, th e  Florida Panhandle, Florida w est coast, and th e  Florida Keys; and In th e  A tlan tic  
along th e  east coast o f Florida to  southern N orth  Carolina.

•  Juveniles (71 to  179 cm TL): G ulf o f M exico coastal areas from  Texas to  th e  Florida Panhandle, 
and th e  m id-w est coast o f Florida to  th e  Florida Keys. A tlan tic  east coast o f Florida th rough  North 
Carolina.

•  Adults (>180 cm TL): Localized areas In the  Gulf o f Mexico o ff o f southern Texas, Louisiana 
th rough  th e  Florida Panhandle, and fro m  th e  m id-coast o f Florida th rough  th e  Florida Keys. In the  
A tlan tic  along th e  east coast o f Florida, and localized areas fro m  South Carolina to  Virginia.

A tlan tic  Sharpnose Shark
•  Neonate/YOY (<60 cm TL): G ulf o f M exico coastal areas fro m  Texas th rough  th e  Florida Keys. In 

the  A tlan tic  fro m  th e  m id-coast o f Florida to  Cape Hattaras.
•  Juveniles (61 to  71 cm TL): Gulf o f M exico coastal areas fro m  Texas th rough  the  Florida Keys. In 

the  A tlan tic  fro m  th e  m id-coast o f Florida to  Cape Hattaras, and a localized area o ff o f Delaware.
•  Adults (>72 cm TL): Gulf o f M exico from  Texas th rough  the  Florida Keys ou t to  a depth o f 200 

meters. In th e  A tlan tic  from  th e  m id-coast o f Florida to  Maryland.

Reef Fish FMP -  EFH fo r reef fish consists o f Gulf o f M exico w aters and substrates extending fro m  the  
US/MexIco border to  th e  boundary betw een the  areas covered by th e  G ulf o f M exico Fishery 
M anagem ent Council and th e  South A tlan tic  Fishery M anagem ent Council from  estuarine w aters ou t to  
depths o f 100 fa thom s.

4.1 ECOLOGICAL NOTES ON THE EFH FISHERIES AND SPECIES

Habitats at th e  Proposed Prolect Com ponents
The pro ject com ponents o f proposed action are composed largely o f estuarine shallow  w a te r and shallow  
open w ate r. The benth ic habitats can be d iv ided Into tw o  classes - In te rtida l and subtidal.
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In te rtida l zones (typical tid a l range o f 0.5 ft .)  near the  pro ject com ponents are generally 
composed o f mud fla ts  and small areas o f natural sand beach. In general, th e  nearshore subtidal 
benth ic hab ita t Is composed m ostly  o f unconsolidated bo ttom  types Including sand, m uddy sand, 
and m ud b o ttom . The subtidal reefs w ou ld  be Installed In a w a te r depth betw een Mean Lower 
Low W ate r (MLLW) and -10.0 ft. MLLW w here  SAV Is no t present. Submerged aquatic vegetation 
(SAV) Is present In large beds In Grand Bay. SAV surveys have been com ple ted  by s ta ff at the  
Grand Bay National Estuarine Research Reserve (GBNERR) Benthic hab ita t and SAVs support an 
array o f neonate, juvenile , and adu lt fish. In te rtida l and subtidal oyster dep loym ents w ou ld  be 
sited to  avoid SAVs. Breakwaters w ou ld  avoid Im pact SAVs to  th e  ex ten t practicable and are 
generally sited adjacent to  eroding shorelines w here  SAVs are typ ica lly  no t found.

The fo llow ing  section describes th e  EFH w ith in  the  area o f proposed action. Table 6 lists th e  EFH species
th a t utilize th e  area o f proposed action.

Table 6: EFH within the Area of Proposed Action
GoM FMP 
Group

Species Habitat Type Eggs Larvae Post
Larvae

Eariy
Juveniles

Late
Juveniles

Adults Spawning
Adults

Red Drum  
Fishery

Red D ru m  

(Sdanops 
ocellatus)

SAV, so ft  

b o t to m , h ard  

b o tto m ,  

s a n d /s h e ll,  

e m e rg e n t  m arsh

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g
fe e d in g fe e d in g

R eef Fish 
Fishery

M u tto n  S n a p p e r  

(Lutjanus analis)
SAV

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g
fe e d in g

C u b e ra  S n a p p e r

(Lutjanues
cyanopterus)

SA V, e m e rg e n t  

m arsh
g ro w th g ro w th

G ra y  S n a p p e r

(Lutjanus
griseus)

SAV, so ft  

b o tto m ,  

s a n d /s h e ll,  

e m e rg e n t  m arsh

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g
fe e d in g

Lan e S n a p p e r

(Lutjanus
synagris)

SAV, so ft  

b o tto m ,  

s a n d /s h e ll

g ro w th
g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

Y e llo w ta il

S n a p p e r

(Ocyurus
chrysurus)

SAV, so ft  

b o tto m

g ro w th ;

fe e d in g

G o lia th  G ro u p e r

(Epinephelus
ita ja ra )

SAV, hard  

b o tto m

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

Red G ro u p e r  

(Epinephelus 
m orio)

SAV, hard  

b o tto m

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

B lack G ro u p e r  

(M ycteroperca  
bonaci)

SAV
g ro w th ;

fe e d in g

Coastal
Pelagic
Fishery

Spanish  

M a c k e re l  

(Scom beromoru  
s m acuiatus)

p elag ic
g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

Shrimp
Fishery

B ro w n  S h rim p

(Penaeus
aztecus)

SAV, so ft  

b o tto m ,  

s a n d /s h e ll,  

e m e rg e n t  

m arsh , o y s te r

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g
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re e f

w h i t e  S h rim p

(Penaeus
setiferus

e m e rg e n t  

m arsh , s o ft  

b o tto m

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

g ro w th ;

fe e d in g

4.1.1 Red Drum
In th e  Gulf, red drum  occur In a va rie ty  o f habitats, ranging fro m  depths o f about 130 fe e t o ffshore  to  
very shallow  estuarine waters. Red drum  u tilize  SAV, so ft bo ttom , sand/shell, and em ergent marsh 
hab ita t during all life cycle stages (Table 6). They com m only occur in all o f the  Gulf's estuaries w here they  
are associated w ith  a varie ty o f substrate types including sand, m ud, and hardened bo ttom . Throughout 
the  Gulf, red drum  use seagrass m eadows as nursery and fo rag ing  hab ita t (GMMFC 2004). Estuaries 
p rovide hab ita t fo r red drum  and species th a t it preys on. The GMFMC considers all estuaries to  be EFH 
fo r th e  red drum . Schools o f large red drum  are com m on in th e  deep Gulf w aters w ith  spawning 
occurring in deeper w a te r near th e  m ouths o f bays and inlets, and on the  G ulf side o f th e  barrie r islands.

In general, fo r  all o f th e  pro ject com ponents the  red drum  fishery is very com m on. The estuarine zone is 
used by th is  species in all life stages. H abita t use is highest fo r nearshore hard bo ttom s, nearshore 
sand/shell, estuarine SAV, and estuarine so ft bo ttom s (GMFMC 2005). Larvae, juveniles, and young adults 
spend th e  m a jo rity  o f th e ir  tim e  in estuarine habitats and prey on a large array o f species including blue 
crab eggs and num erous juven ile  fish.

4.1.2 Reef Fish
The ree f fish FMP in th e  area o f proposed action include snappers and groupers. Reef fish utilize a varie ty 
o f hab ita ts including SAV, so ft bo ttom , hard bo ttom , sand/shell, and em ergent march during th e ir 
juven ile  and adu lt life  cycle stages (Table 5). They are o ften  found  as adults associated w ith  coral reef, 
lim estone, hard bo ttom , and a rtific ia l reef substrates. Occasionally adults occur over sand, away from  
reefs, bu t these appear to  be forag ing individuals. There is some evidence th a t adults have restric ted  
m ovem ent and do no t display long m igrations. Juveniles o f m any o f the  ree f fish species are located in 
shallow , inshore areas associated especially w ith  SAV beds and inshore reefs. There is a general tendency 
fo r o lde r and larger fish to  occur in deeper w a te r extending to  th e  edge o f th e  con tinen ta l shelf. Reef fish 
feed on a varie ty  o f invertebrates including shrim p, craps, am phipods, octopus, and squid. Larger reef 
fish also have a tendency to  eat small fish and o the r larger food  item s (GMFMC 1981).

Reef fish u tilize  both pelagic and benth ic habita ts during th e ir life  cycle. A p lankton ic larval stage lives in 
the  w a te r colum n and feeds on zooplankton and phytop lankton . Juvenile and adult ree f fish are typ ica lly  
demersal and usually associated w ith  b o tto m  topograph ies on the  continenta l shelf th a t have high relief: 
i.e., coral reefs, artific ia l reefs, rocky ha rd -bo ttom  substrates, ledges and caves, sloping so ft-bo ttom  
areas, and lim estone outcroppings. M ore  deta il on these hab ita t types is found  in th e  Fishery 
M anagem ent Plan (FMP) fo r Corals and Coral Reefs (GMFMC and SAFMC 1983). However, several species 
are found  over sand and so ft-bo ttom  substrates. Some juven ile  snapper and grouper such as m u tton , 
gray, lane, and ye llow ta il snappers and red g rouper have been docum ented in Inshore seagrass beds, 
mangrove estuaries, lagoons, and larger bay systems (GMFMC 1981).

For all o f the  proposed action pro ject com ponen t areas, th e  ree f fish fishery includes num erous species 
th a t utilize th e  estuarine zone in certa in life  stages. M ost are trans ito ry  species and use inshore 
environm ents pa rt o f th e  year. Only m u tto n  (Lutjanus analis) and gray snapper (Lutjanus griseus) use the  
estuarine zone as adults fo r feeding. Reef species have th e  po tentia l to  use th is  zone as early o r late 
juveniles fo r g row th  and feed ing habitat.

4.1.3 Coastal Migratory Pelagics
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The managed coastal m ig ra to ry  pelaglcs In th e  area o f proposed action Include Spanish mackerel. Spanish 
mackerel is jo in tly  managed by th e  GMFMC and th e  South A tlan tic  Fisheries M anagem ent Council. 
Spanish mackerel m igrate  south during the  w in te r m onths and re tu rn  north  In the  spring to  th e ir 
spawning grounds (GMFMC &  SAFMC, 1983). Mackerel are opportun is tic  carnivores and tend  to  feed on 
o th e r sm aller fishes.

In th e  area o f p ro ject com ponents, only th e  Spanish mackerel (Scomberomorus m acuiatus) uses the  
estuarine zone during th e  early and late juven ile  and adult life stages (Table 6).

4.1.4 Shrimp
Shrimp use a varie ty o f estuarine and m arine habita ts in the  Gulf o f Mexico. Brown shrim p are found 
w ith in  th e  estuaries to  o ffshore  depths o f 110 m eters (m) th ro u g h o u t the  Gulf; w h ite  shrim p inhab it 
estuaries and to  depths o f about 40 m o ffshore  in th e  coastal area extending fro m  Florida's Big Bend area 
th rough  Texas. Brown and w h ite  shrim p are generally m ore abundant in the  central and w estern Gulf.

Brown Shrimp
Brown shrim p range in the  Gulf o f M exico fro m  Florida to  th e  northw este rn  coast o f Yucatan. The range 
is n o t continuous but Is m arked by an apparent absence o f brow n shrim p along Florida's w est coast 
betw een th e  Sanibel and th e  Apalachicola shrim p ing grounds. In th e  U.S. G ulf o f M exico, catches are high 
along th e  Texas, Louisiana, and Mississippi coasts. Shrimp are typ ica lly  found  as post larvae and juveniles 
In sha llow  vegetated habitats (including SAV, so ft bo ttom , sand/shell, em ergent marsh, and oyster reef 
hab ita t), and occasionally, in s ilty  sand and non-vegetated bo ttom s (Table 6). Juveniles and sub-adults 
generally p re fe r shallow  estuaries and marsh edges (p lan t-w a te r interfaces). Sub-adults m igrate  from  
estuaries during ou tgo ing high tides. A du lt b row n shrim p typ ica lly  inhabit Gulf w aters from  the  Mean 
Low W ate r line to  th e  con tinen ta l shelf (GMFMC, 2006). Post-larvae, early juven ile , and la te -juvenile  
b row n shrim p use estuarine hab ita t fo r  survival. Emergent marsh and marsh edge are particu la rly  
im p o rta n t m icrohab ita ts fo r  these species, and they  w ou ld  use th e  tida l cycle to  en te r low  em ergent 
marsh adjacent to  th e  shoreline (GMFMC 2004).

White Shrimp
W hite  shrim p are offshore and estuarine dwellers, and are pelagic o r demersal depending on th e ir  life 
stage. The eggs are demersal and larval stages are p lanktonic, and both occur in nearshore m arine eaters. 
Post larval w h ite  shrim p become benth ic upon reaching th e  nursery areas o f estuaries, seeking shallow  
w a te r w ith  m uddy-sand bo ttom s th a t are high in organic de tritus . Juveniles move fro m  estuarine areas to  
coastal w aters as they  m ature. A du lt w h ite  shrim p are demersal and generally inhab it nearshore Gulf 
w aters in depths less than 100 fe e t on so ft m ud or s ilty  bo ttom s (GMFMC, 2006). Post-larvae, early 
juven ile , and la te -juvenile  w h ite  shrim p use estuarine hab ita t (em ergent marsh and so ft bo ttom  habita t) 
fo r survival (Table 6). Emergent marsh and marsh edge are particu la rly  im po rtan t m icrohab ita ts fo r these 
species, and they  w ou ld  use th e  tida l cycle to  en te r low  em ergent marsh adjacent to  th e  shoreline 
(GMFMC 2004).

4.1.5 Highly Migratory Species
Estuarine w aters like those found  in th e  proposed action area provide EFH resources fo r  various life  
stages o f HMS. Sharks en te r the  shallow  estuarine bay w aters to  forage and feed. The shark species 
discussed in th is  assessment generally feed on a varie ty o f small fish (such as menhaden, seatrout, 
croaker, and perch), shrimp, small sharks, crabs, and seagrass (m ost likely a result o f forag ing behavior) 
(Adams and Paperno, 2007; Bethea et. al., 2009).
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5.0 ASSESSMENT OF IMPACTS AND MITIGATIVE MEASURES

The Trustee, In consulta tion w ith  th e  contractors, w ou ld  take  all practicable precautions to  m in im ize 
unavoidable negative Impacts to  EFH. The pro ject w ou ld  n o t result In long-term  adverse, d irec t Impacts 
to  em ergent w etlands, existing oyster reefs, o r Submerged A quatic Vegetation (SAV). M ost m o tile  fauna 
such as crab, shrim p, and fin flsh  w ou ld  like ly avoid the  area o f proposed action during the  construction 
process. Follow ing construction, the re  Is expected to  be Increased hab ita t u tiliza tion  o f th e  breakw aters 
and near-shore env ironm ent by these species and a beneficial, long-term  Im pact Is antic ipated. The 
p ro ject may result In m inor, adverse sho rt-te rm  Impacts to  benth ic  organisms and te m p o ra rily  a ffect 
hab ita t u tiliza tion  by Individuals considered under EFH fishery m anagem ent plans. The po ten tia l Impacts 
and m ln lm lza tlon /m ltlga tlve  measure are discussed In g reater deta il be low  (Section 5.3).

5.1 IMPACTS TO EFH
M in o r and tem po ra lly  lim ited  Impacts to  EFH com ponents are expected to  so ft b o ttom  substrates, since 
the  Restoring Living Shorelines and Reefs In M ississippi Estuaries pro ject w ou ld  be constructed In an 
areas th a t are considered EFH fo r  various llfestages o f th e  species managed under FMPs. Because o f 
SAV's overall significance to  nearly all managed fisheries, a b rie f descrip tion o f effects Is provided here. 
Breakwaters w ou ld  be sited to  avoid SAVs to  th e  exten t practicable. Therefore these construction 
activ ities w ou ld  have no long-term , adverse Im pact on SAVs. The Impacts w ou ld  be localized per p ro ject 
com ponent. There w ou ld  be long te rm , m ino r Impacts to  289.9 acres o f so ft b o ttom  hab ita t due to  the  
construction  o f breakwaters (17.9 acres), subtidal reefs (267 acres) and In te rtida l reefs (5 acres); Table 7. 
There w ou ld  be sho rt te rm , m ino r Impacts to  85.4 acres o f so ft bo ttom  hab ita t fo r  th e  construction  o f 
flo ta tio n  channels. If needed fo r  construction  o f breakwaters, subtidal and In te rtida l ree f hab ita t (Table 

7).

Table 7. Restoring Living Shorelines and Reefs in Mississippi Estuaries-Project Component Impacts

Project Components

Breakwater 
Structure 
Area Max. 

(acres)

Subtidal
Reef

Habitat
(acres)

Intertidal
Reef

Habitat
(acres)

Temporary
Flotation
Channels

(acres)
Grand Bay and Graveline Bayou (Jackson County)
Grand Bay In te rtida l and Subtidal Reefs 77 3 -

Graveline Bay In te rtida l and Subtidal Reefs 70 2 -

Back Bay of Biloxi and Vicinity (Jackson and Harrison County)
Channel Island Living Shoreline and 
Subtidal Reefs 1.6

70 - 7.9

Big Island Living Shoreline 3.5 - - 9.3
L ittle  Island Living Shoreline 1.6 - - 4.5
Deer Island Subtidal Reef - 20 - -

St. Louis Bay (Harrison and Hancock County
W o lf River Living Shoreline and Subtidal 
Reef 1.3

30 - 5.4

St. Louis Bay Living Shoreline 9.9
- -

58.3

TOTAL 17.9 acres
267 acres 5 acres 85.4 acres
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Description of Activities for Project Components
The fo llow ing  Is a descrip tion o f p ro ject com ponents In 8 locations In fo u r bays In th e  Jackson, Harrison 
and Hancock Counties. Figures 1-9 are depictions o f p ro ject areas and respective com ponents. The siting 
o f breakw aters, In te rtida l and subtidal reefs fo r  th e  Restoring Living Shorelines and Reefs In Mississippi 
Estuaries pro ject com ponents are conceptual and subject to  re finem ent. For th e  purposes o f Impact 
analysis, the  Trustees have conservative ly estim ated the  m axim um  fo o tp r in t fo r  perm anent and 
tem po ra ry  Impacts resulting from  th e  dep loym ent o f breakw aters, subtidal reefs, and In te rtida l reefs, as 
w e ll as th e  excavation o f tem po ra ry  construction  channels. A dd itiona lly , an estim ated pro ject area In 
w hich th e  to ta l Impacts w ou ld  occur Is also provided. Tem porary flo ta tio n  channel conceptual locations 
and fo o tp rin ts  have been Included fo r the  purpose o f estim ating  th e  m axim um  te m p o ra ry  Impacts, but 
these impacts may be avoided depending on fina l p ro ject design, construction  techniques and /o r 
construction  tim ing . To th e  exten t practicable, submerged aquatic vegeta tion  (SAVs) w ou ld  be avoided; 
how ever, none Is expected to  be Im pacted a t th is  tim e . To th e  ex ten t practicable, subtida l hab ita t w ou ld  
be sited In locations w here  the re  Is existing o r adjacent h is to ric  hard b o ttom  habit, i In te rtida l oyster 
surveys Inventories w ou ld  be com pleted as part o f siting In te rtida l hab ita t. O ther reasons fo r re finem ent 
In p ro jec t location Include but are no t lim ited  to :

•  Avoidance o f natura l o r cu ltu ra l resources (e.g. oysters, SAVs o r archaeological sites);

•  Revised siting based on natura l resource Inventory (e .g .ioca ting  subtidal reefs on o r near existing 

or h istoric hard b o ttom  habita t);

•  Engineering considerations Including bu t n o t lim ited  to  geotechnlcal, hydrological, navigation, 

construction  materials, construction  techniques o r ba thym etric  design constra ints;

Input received during th e  public com m ent period;

•  Input received during th e  public com m ent period.

Grand Bay Project Component (Jackson County)
Grand Bav In te rtida l and Subtidal Reefs: A to ta l o f approxim ate ly  80 acres o f hard and so ft bo ttom  
hab ita t w ou ld  be Im pacted and w ou ld  be replaced w ith  hard s tructu re  (Figure 2). SAVs are present at 
Grand Bay. Project com ponent structures w ou ld  no t be Installed In any SAV beds to  th e  exten t 
practicable. Data from  Grand Bay National Estuarine Research Reserve (GBNERR) SAV surveys has been 
used In th e  planning process to  site th e  structures outside o f any know n SAV beds. Further coord ination 
w ith  th e  s ta ff o f  GBNERR fo r th e  fina l location o f p ro ject com ponents w ou ld  occur to  avoid SAVs. The 
construction  o f subtidal and In te rtida l reefs at Grand Bay w ou ld  be n o t requ ire  f lo ta tio n  channels.

Subtidal H abitat: A pproxim ate ly  77 acres consisting o f unconsolidated so ft and hard b o ttom  (sand, 
m uddy sand, mud bo ttom , and rem nant ree f/ha rd  bo ttom ), w ou ld  be perm anently  Im pacted by the  
dep loym ent o f cultch to  restore subtidal ree f hab ita t. To th e  exten t practicable, subtidal hab ita t w ou ld  be 
sited In locations w here  th e re  Is existing o r h istoric hard bo ttom  habita t.

In te rtida l H abitat: A pproxim ate ly  3 acres o f In te rtida l so ft bo ttom  hab ita t and mud fla ts  w ou ld  be 
Im pacted by th e  p lacem ent o f loose oyster shells o r bagged oyster shells to  create In te rtida l ree f habitat. 
To th e  ex ten t practicable. In te rtida l ree f w ou ld  be sited w here  the re  Is existing o r h is to ric  In te rtida l reef 
habita t.

Graveline Bay Project Component (Jackson County)
Graveline Bav In te rtida l and Subtidal Reefs: A to ta l o f approxim ate ly  72 acres o f hard and so ft bo ttom  
hab ita t w ou ld  be Im pacted and w ill be replaced w ith  hard structures (Figure 3). SAVs are no t antic ipated
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to  be present In th e  p ro ject com ponen t area. If w arran ted, SAV surveys w ou ld  be com pleted p rio r to  
construction  activ ities to  avoid impacts to  SAVs. SAVs w ou ld  be avoided to  th e  ex ten t practicable.

Subtidal H abitat: A pproxim ate ly  70 acres o f subtidal hab ita t, consisting o f unconsolidated so ft and hard 
b o ttom  (sand, m uddy sand, m ud bo ttom  and rem nant ree f/ha rd  bo ttom ) w ou ld  be perm anently  
im pacted by th e  dep loym ent o f cuItch to  restore subtidal ree f hab ita t. To the  ex ten t practicable, subtidal 
hab ita t w ou ld  be sited in locations w here  th e re  is existing or h istoric hard bo ttom  hab ita t.

In te rtida l H abitat: A pproxim ate ly  2 acres o f in te rtida l hab ita t so ft bo ttom  habita t, mud fla ts  w ou ld  be 
im pacted by th e  p lacem ent o f loose oyster shells o r bagged oyster shells to  restore in te rtida l ree f habita t. 
To th e  ex ten t practicable, in te rtida l ree f w ou ld  be sited w here  the re  is existing o r h is to ric  in te rtida l reef 
habita t.

Back Bay of Biloxi and Vicinity Project Components (Jackson and Harrison Counties)
Back Bay o f Biloxi includes fo u r p ro ject com ponents; approxim ate ly  118.4 acres o f hard and so ft bo ttom  
hab ita t w ou ld  be im pacted by th e  construction  o f breakw aters, subtidal reefs and tem po ra ry  flo ta tio n  
channels. SAVs are no t an tic ipated to  be present in the  p ro jec t com ponent area. If w arran ted, SAV 
surveys w ou ld  be com pleted p rio r to  fina l site selection o f structures to  avoid im pacting SAVs. SAVs 
w ou ld  be avoided to  th e  ex ten t practicable.

Channel Island Living Shoreline and Subtidal Reef: A to ta l o f approxim ate ly  79.5 acres o f so ft and hard 
b o ttom  hab ita t w ou ld  be Im pacted, o f w h ich  71.6 acres and w ill w ou ld  be replaced w ith  hard structures; 
approxim ate ly  7.9 acres o f flo ta tio n  channels could be required (Figure 4),

B reakw ater Structure: A pproxim ate ly  2,385 linear ft . o f b reakw ater w ou ld  be constructed w ith  approved 
m anufactured a n d /o r natura l m ateria ls. Construction o f th e  b reakw ater w ou ld  perm anently  im pact 
approxim ate ly  1.6 acres o f m ostly unconsolidated so ft bo ttom  (sand, m uddy sand, and m ud bo ttom ). 
Tem porary flo ta tio n  channels m ay be requ ired  fo r  the  construction  o f breakw aters and are depicted in 
Figure 4. Estimated channel lengths are 4,282 linear ft. fo r  a to ta l o f 7.9 acres. Tem porary flo ta tio n  
channels w ou ld  be backfilled m echanically a fte r construction  is com plete.

Subtidal hab ita t: A pproxim ate ly  70 acres o f m ostly  unconsolidated so ft and hard b o tto m  (sand, m uddy 
sand, m ud bo ttom , and rem nant ree f/hard  bo ttom ) w ou ld  be perm anently  im pacted by th e  dep loym ent 
o f cu ltch to  restore subtidal hab ita t. To th e  ex ten t practicable, subtidal hab ita t w ou ld  be sited in 
locations w here  th e re  is existing or h istoric hard bo ttom  habita t.

Big Island Living Shore line: A pproxim ate ly  5,011 linear ft. o f b reakw ater w ou ld  be constructed w ith  
approved m anufactured a n d /o r natura l m ateria ls. Construction o f th e  b reakw ater w ou ld  perm anently  
Im pact approxim ate ly  3v5 acres o f so ft bo ttom  hab ita t (sand, m uddy sand, and m ud bo ttom ). Tem porary 
flo ta tio n  channels m ay be required fo r th e  construction  o f breakw aters and are depicted in Figure 5. 
Estimated channel lengths are 5,060 linear ft .  fo r  a to ta l o f 9.3 acres (Table 4). Tem porary flo ta tio n  
channels w ou ld  be backfilled m echanically a fte r construction  is com plete.

L ittle  Island Living Shore line: A pproxim ate ly  2,315 linear ft. o f b reakw ater w ou ld  be constructed w ith  
approved m anufactured a n d /o r natura l m ateria ls. Construction o f th e  b reakw ater w ou ld  perm anently  
Im pact approxim ate ly  1.6 acres o f so ft bo ttom  hab ita t (sand, m uddy sand, and m ud bo ttom ). Tem porary 
flo ta tio n  channels may be required fo r th e  construction  o f breakw aters and are depicted In Figure 6. 
Estimated channel lengths are 2,450 linear f t .  fo r  a to ta l o f 4.5 acres (Table 4). Tem porary flo ta tio n  
channels w ou ld  be backfilled m echanically a fte r construction  is com plete.
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Deer Island Subtidal Reef: A pproxim ate ly  20 acres o f m ostly unconsolidated soft and hard bo ttom  (sand, 
m uddy sand, mud bo ttom , and rem nant ree f/ha rd  bo ttom ) w ou ld  be perm anently  Im pacted by the  
dep loym ent o f cultch to  restore subtidal hab ita t. To the  ex ten t practicable, subtidal hab ita t w ou ld  be 
sited In locations w here  the re  Is existing or h istoric hard bo ttom  habita t.

St. Louis Bay Project Components (Harrison and Hancock Counties)
St. Louis Bay Includes tw o  pro ject com ponents; approxim ate ly  104.9 acres o f so ft and hard bo ttom  
hab ita t w ou ld  be Im pacted Including breakw aters, subtidal reefs and tem po ra ry  flo ta tio n  channels. SAVs 
are no t an tic ipated to  be present In th e  p ro jec t com ponent area. If w arran ted, SAV surveys w ou ld  be 
com pleted p rio r to  fina l site selection o f structures to  avoid Im pacting SAVs. SAVs w ou ld  be avoided to  
the  ex ten t practicable.

W o lf River Living Shoreline and Subtidal Reef: A to ta l o f approxim ate ly  36.7 acres o f so ft and hard bo ttom  
hab ita t w ou ld  be im pacted, o f w hich 31.3 acres and w ill w ou ld  be replaced w ith  hard structures; 
approxim ate ly  5.4 acres o f tem po ra ry  flo ta tio n  channels could be required (Figure 8).

B reakw ater Structure: A pproxim ate ly  1,388 linear ft . o f breakw ater w ou ld  be constructed w ith  approved 
m anufactured a n d /o r natura l m ateria ls. Construction o f th e  b reakw ater w ou ld  perm anently  Impact 
approxim ate ly  1.3 acres o f m ostly unconsolidated so ft b o ttom  (sand, m uddy sand, and m ud bo ttom ). 
Tem porary flo ta tio n s  channels may be requ ired  fo r  th e  construction  o f breakw aters and are depicted In 
Figure 8. Estimated channel lengths are 2,916 linear ft. fo r  a to ta l o f 5.4 acres. Tem porary flo ta tio n  
channels w ou ld  be backfilled m echanically a fte r construction  is com plete.

Subtidal hab itat: A pproxim ate ly  30 acres o f m ostly  unconsolidated so ft and hard b o tto m  (sand, m uddy 
sand, m ud bo ttom , and rem nant ree f/ha rd  bo ttom ) w ou ld  be perm anently  Im pacted by th e  dep loym ent 
o f cu ltch to  restore subtidal hab ita t. To th e  exten t practicable, subtidal hab ita t w ou ld  be sited In 
locations w here  th e re  Is existing or h istoric hard bo ttom  habita t.

St. Louis Bay Living Shore line: A pprox im ate ly  10,812 linear ft .  o f b reakw ater w ou ld  be constructed w ith  
approved m anufactured a n d /o r natura l m ateria ls. Construction o f th e  b reakw ater w ou ld  perm anently  
Im pact approxim ate ly  9.9 acres o f so ft bo ttom  hab ita t (sand, m uddy sand, and m ud bo ttom ). Tem porary 
f lo ta tio n  channels may be required fo r th e  construction  o f breakw aters and are depicted in Figure 9. 
Estimated channel lengths are 31,766 linear ft. fo r a to ta l o f 58.3 acres (Table 4). Tem porary flo ta tio n  
channels w ou ld  be backfilled m echanically a fte r construction  is com plete.

5.2 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

Environm ental consequences o f the  proposed action Include a discussion o f the  d irect. Ind irect and 
cum ulative impacts in th e  section below.

Direct Impacts
During construction  o f the  breakw aters and reefs, th e  fine-gra ined so ft bo ttom  hab ita t w ou ld  be a ltered 
by th e  p lacem ent o f m ateria ls. The fo o tp r in t o f th e  p ro ject is approxim ate ly  375.3 acres (Table 8). 
A pproxim ate ly  17.9 acres w ou ld  be f ille d  fo r  b reakw ater construction, 267 acres fo r  subtidal reef, and 5 
acres fo r In te rtida l oyster reef creation, resu lting In a long-te rm , m in im al im pact. A pprox im ate ly  85.4 
acres w ou ld  be excavated fo r  flo ta tio n  channels resulting in a short-te rm  im pact.
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Table 8. Summary of Proposed Action
Project
Activity

Acreage
Impacted

Habitat Nature of Impact Improvement

Living
Shorelines
(Breakwater)

4.1 miles 
(17.9acres)

Intertidal sediments 
o ff marsh edge; -3 
to 6 ft. contour.

Covering sediments with breakwater; 
establishment o f a high relief living reef

Subtidal Reef 
Habitat

267 acres 0-10 ft. MLLW; 
existing or historic 
hard bottom /reef 
habitat;
unconsolidated 
bottom types 
including sand, 
muddy sand, and 
mud bottom;

Cultch deployment of 267 acres of subtidal 
reef habitat

Intertidal 
Reef Habitat

5 acres 0 to 3 ft. MLLW; 
mud flats and soft 
bottom; existing or 
historic intertidal 
reef habitat

Cultch deployment of 3 acres o f intertidal 
reef habitat

Flotation
Channels

85.4 Soft sediment Dredge and side cast a 44,635 ft. o f channel 
80 ft. wide and 6 ft. below MLLW.

Total 375.3 acres

There w ou ld  be m inor, long te rm , adverse Impacts to  EFH fo r  species th a t re ly on so ft bo ttom  hab ita t as a 
resu lt o f th e  pro ject. M inor, long te rm , adverse impacts to  EFH fo r  various life  stages o f ye llow ta il 
snapper and w h ite  shrim p are listed in Table 9.

There w ou ld  be sho rt te rm , m inor. Impacts to  EFH fo r species th a t utilize bo th  so ft and hard bo ttom  
hab ita t. Short te rm , m inor, im pacts to  EFH fo r  various life stages o f red drum , gray snapper, lane snapper, 
Spanish m ackerel, and brow n shrim p are listed In Table 9.

SAV beds w ill be avoided to  th e  ex ten t practicable. Table 9 includes EFH fo r SAV dependent and pelagic 
species w hich w ou ld  no t be affected by th e  pro ject.

Breakwaters, in te rtida l reefs and subtidal reefs are expected to  develop in to  living reefs th a t support 
benth ic  secondary p roductiv ity , including, bu t no t lim ited  to , b ivalve mollusks, annelid w orm s, shrim p, 
and crabs and w ou ld  p ro tec t salt marsh hab ita t. Table 9 includes EFH fo r  various life  stages o f fishes 
w hich bene fit fro m  th e  u tiliza tion  o f hard b o tto m  and marsh including, red drum , cubera snapper, gray 
snapper, go lia th  grouper, red grouper, b row n shrim p, and w h ite  shrimp.

B ottom  D isturbance and T u rb id ity
D eploym ent o f th e  breakwaters, in te rtida l ree f hab ita t, subtidal reef hab ita t, and te m p o ra ry  flo ta tio n  
channels w ou ld  resu lt in short-te rm , m ino r adverse impacts to  w a te r qua lity  as a resu lt o f re-suspension 
o f sed im ent by vessels (barges, tugs, skiffs, etc.) moving in and o u t o f th e  area o f proposed action. The 
suspended sedim ent may be transported  in to  surrounding w etlands, w aterw ays, and th e  Mississippi 
Sound. However, the  area is cu rren tly  exposed to  e levated tu rb id ity  levels as a resu lt o f natural re 
suspension o f sed im ent during fre q u e n t storm s, tides and o th e r typ ica l events.
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Disturbance o f th e  bo ttom  sedim ent by placing hardened s tructu re  may te m p o ra rily  a ffec t prey 
ava ilab ility  In the  area o f proposed action fo r  juven ile  and adu lt fish. The adverse Impacts from  placing 
m ateria l w ou ld  be sho rt-te rm , localized and m inor, a ffecting  Individuals and no t en tire  populations.
Since po ten tia l Impacts w ou ld  be localized and short te rm , the re  are no expected Impacts to  popula tions 
since spawning, feeding, and resting occurs over broad areas.

Best m anagem ent practices along w ith  o th e r avoidance and m itiga tion  measures requ ired  by state and 
federa l regu la to ry  agencies w ou ld  be em ployed to  m in im ize po ten tia l w a te r qua lity  and sed im entation 
Impacts. U.S. A rm y Corps o f Engineers Section 10/404 and State W ate r Q uality  C ertifica tions w ou ld  be 
required; all p ro ject activ ities w ou ld  be conducted In com pliance w ith  pe rm it conditions. Impacts from  
tu rb id ity  w ou ld  be m oderate , sho rt-te rm  and lim ited  In spatial extent.

Natural Shell Sourcing
Adverse Impacts may result depending on th e  source fro m  w hich shell fo r  the  ree f Is ob ta ined. Shells are 
com m only acquired via tw o  m ethods. Dredge shell program s obta in  burled shells by dredging areas, 
w hich can cause sho rt-te rm  tu rb id ity  problem s. In add ition, any aquatic organisms In th e  area w ou ld  be 
e lim ina ted. The o th e r m ethod o f ob ta in ing  shell Is to  purchase them  th rough  com m ercia l seafood 
processors o r shucking houses. This m ethod  has no adverse Impacts to  th e  aquatic env ironm ent. In 
add ition , shell should, w here  practicable, should be obta ined fro m  com m ercia l sources w here  no Impacts 
to  hab ita t w ere made during shell acquis ition. There are several com m ercial sources o f cultch m ateria l 
and shell, and no one source has been specified fo r  use.

Table 9: Restoring Living Shorelines and Reefs in Mississippi Estuaries-EFH Impact Summary
Species Habitats

Utilized
Life stages 
within the  

Area of 
Proposed 

Action

Grand Bay 
Project 

Components 
(80 acres)

Gravellne Bay 
Project 

Components 
(72 acres)

Back Bay of Biloxi Project 
Components 

(96.7 acres permanent; 
21.7 acres for temporary 

flotation channels)

St. Louis Bay Project 
Components 

(41.2 acres permanent; 63.7 
acres for temporary  
flotation channels)

Reef Breakwater Reef

Red Drum 
[Scianops 
ocellotus)

SAV, soft
bottom , hard
bottom ,
sand/shell,
emergent
marsh

Larvae,
post
larvae,
juvenile,
adult,
spawning
adults

S ho rtte rm ,
m inor

Short term , 
m inor

Short term , 
m inor

S hortte rm ,
m inor

Short term , 
m inor

Short term , 
m inor

M utton  Snapper 
[Lutjanus analis)

SAV
Juvenile,
adult

Cubera Snapper
[Lutjonues
cyonopterus)

SAV,
emergent
marsh

Juvenile

Gray Snapper 
[Lutjanus griseus)

SAV, soft
bottom ,
sand/shell,
emergent
marsh

Post
larvae,
juvenile,
adult.

S ho rtte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

Short term , 
m inor

Lane Snapper
[Lutjanus
synagris)

SAV, soft
bottom ,
sand/shell

Post
larvae,
juvenile

S ho rtte rm ,
m inor

Short term , 
m inor

Short term , 
m inor

S hortte rm ,
m inor

Short term , 
m inor

Short g term , 
m inor

Yellowtail 
Snapper (Ocyt/ri/s 
chrysurus)

SAV, soft 
bottom

juvenile Longterm ,
m inor

Longterm ,
m inor

Long term , 
m inor

Longterm ,
m inor

Longterm ,
m inor

Long term , 
m inor

Goliath Grouper
[Epinephelus
ita jara)

SAV, hard 
bottom

juvenile

Red Grouper 
[Epinephelus 
morio)

SAV, hard 
bottom

juvenile

DWH-AR0288081



DWH ATTORNEY WORK PRODUCT /  ATTORNEY-CLIENT COMMUNICATIONS

Black Grouper 
(Mycteroperca  
bonad)

SAV
juvenile

Spanish Mackerel 
[Scomberomorus 
maculatus)

pelagic
Juvenile,
adult

S ho rtte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

Short term , 
m inor

Brown Shrimp 
[Penaeus aztecus)

SAV, soft
bottom ,
sand/shell,
emergent
marsh, oyster
reef

Post
larvae.
Juvenile

S ho rtte rm ,
m inor

S hortte rm ,
m inor

Short term , 
m inor

S hortte rm ,
m inor

S hortte rm ,
m inor

Short term , 
m inor

W hite  Shrimp 
[Penaeus setiferus

emergent 
marsh, soft 
bottom

Post
larvae.
Juvenile

Longterm ,
m inor

Longterm ,
m inor

Long term , 
m inor

Longterm ,
m inor

Longterm ,
m inor

Long term , 
m inor

Indirect
Ind irect adverse Impacts are no t expected In th e  short o r long te rm . Long-term  Ind irect benefits are 
expected to  EFH resources In close p rox im ity  to  th e  pro ject com ponents due to  antic ipated  Increases In 
use o f th is  area by trans ien t adu lt and juven ile  fish as forag ing grounds.

Cumulative
W ith in  the  action area, m a jor fu tu re  changes are no t antic ipated  at th e  p ro ject site and recreational use 
o f th e  area Is expected to  continue at present levels In the  near fu tu re . Listed species o f sea tu r t le  and 
G ulf sturgeon may be affected, bu t are no t likely to  be adversely affected during th e ir  life cycles from  
p ro ject activities. The "Restoring Living Shorelines and Reefs In Mississippi Estuaries" p ro ject w ou ld  have 
a beneficia l e ffec t on th e  estuarlne habitats In th e  area soon a fte r construction. Breakwaters, In te rtida l 
reefs and subtidal reefs are expected to  develop Into living reefs th a t support benth ic secondary 
p roductiv ity . Including, bu t no t lim ited  to , b ivalve mollusks, annelid worm s, shrim p, and crabs and w ou ld  
p ro tec t salt marsh hab ita t over a 3 to  5 year tim e fram e. The cum ulative Im pact o f these structures and 
the  an tic ipated reduce the  wave energy and erosion landward o f th e  breakwaters. Restoration e ffo rts  
w ou ld  result In cond itions favorab le  to  ree f co lonization and to  generally Im prove w a te r quality. 
Increasing structura l hab ita t and reduced shore line erosion w ou ld  Im prove EFH In th e  area.

5.3 PROPOSED MITIGA TIVE MEASURES AND GUIDELINES FOR EFH PROTECTION

1. Use of Best Management Practices (BMP)
Best m anagem ent practices (BMPs) are measures to  m in im ize and avoid all po ten tia l adverse Impacts to  
EFH during Restoring Living Shorelines and Reefs In Mississippi Estuaries pro ject construction  and 
m on ito ring . This conservation measure recom m ends th e  use o f BMPs during construction  to  reduce 
Impacts fro m  pro ject Im p lem enta tion . BMPs shall Include bu t are no t lim ited  to :

a. W ork barges w ou ld  be m oored fo r  overn igh t and w eekends/ho lidays In areas w here previous 

impacts have occurred.

b. A fte r Insta lla tion o f th e  structures Is com pleted, the  flo ta tio n  channels w ou ld  be fille d  In 

m anually using a clam-shell bucket o r long-arm  excavator.

c. All construction  activ ities w ou ld  be com pleted during daylight hours.

2. Drive Pilings Instead of Jetting Pilings
Pilings w ou ld  be driven Instead o f je ttin g  to  reduce th e  d isturbance o f bo ttom  sedim ents and bo ttom  
dw elling  organisms.
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3. Obtain Shell from Commercial Vendors Instead of From Dredged Sites
W here practicable, shell w ou ld  be obta ined from  com m ercia l vendors th a t d id no t o r w ill no t Im pact th e  
aquatic environm ents. This shell w ou ld  be utilized fo r ree f construction . There are several com m ercial 
sources o f cultch m ateria l and shell, and no one source has been specified fo r  use.

4. Monitor Structures & Adaptively Manage Structures
M on ito ring  w ou ld  be conducted before, during, and a fte r p ro ject Im p lem enta tion  to  ensure com pliance 
w ith  p ro ject design and com ple tion . If Im m ediate  post-construction  m on ito ring  reveals th a t unavoidable 
Impacts to  EFH have occurred, appropria te  coord ina tion  w ith  regional EFH personnel w ou ld  take place to  
de te rm ine  appropria te  response measures, possibly Including m itiga tion . If add itiona l adaptive 
m anagem ent o f th e  b reakw ater s tructu re  Is necessary a fte r m on ito ring  events, all m in im iza tion  measures 
discussed above w ou ld  be fo llow ed.

5. Post-Project Implementation Removal
M on ito ring  w ou ld  assess w he the r unexpected Impacts to  EFH have occurred.

6. Protected Species
For pro jects located In G ulf sturgeon critica l hab ita t (Grand Bay In te rtida l and Subtidal Reefs and Deer 
Island Subtidal Reef), to  th e  ex ten t practicable, p ro ject construction  w ou ld  be lim ited  to  th e  w indow  
betw een M ay and October, a fte r sturgeon have m igrated to  th e ir riverine hab ita t. If w o rk  continues 
beyond th e  May to  O ctober w indow , continued adherence to  th e  Sea tu r t le  and Sm alltooth  Sawfish 
Construction Conditions (NMFS, 2006) w ou ld  m in im ize th e  po ten tia l fo r Im pacting G u lf Sturgeon.

Sea tu r t le  and S m alltooth  Sawfish C onstruction Conditions (NMFS, 2006) w ou ld  be adhered to  fo r  all o f 
the  Restoring Living Shorelines and Reefs In M ississippi p ro ject com ponents.

6.0 CONCLUSIONS

Overall, the re  w ou ld  no t be substantia l adverse Im pact to  EFH. The potentia l adverse Impacts re lated to  
the  Restoring Living Shorelines and Reefs In M ississippi Estuaries pro ject construction  w ou ld  be m inor, 
short te rm  and m ino r long te rm . The po ten tia l long-term  benefits to  EFH, especially fo r  shrim p, red 
d rum , and juven ile  coastal pelaglcs and ree f fish Include Increased forag ing habita t. Increased cover fo r 
juveniles, and Im proved w a te r quality.
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